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L  Description  of  the  problem 


SOI  MOSFETs  are  known  for  their  potential  for  application  in  circuits  operating  in 
harsh  environments  and  have  been  shown  to  exhibit  superior  performances  in  high- 
temperature  and  ionizing  environments.  The  resistance  of  SOI  devices  to  alpha  panicle  and 
heavy  ion  impact  (SEU)  is  inversely  proportional  to  the  volume  of  silicon  in  which  the 
device  is  made,  i.e.  inversely  proponional  to  the  thickness  of  the  SOI  layer.  The  same 
dependence  on  film  thickness  is  expected  for  gamma-dot  phenomena,  for  the  same 
reasons1. 


The  problem  preventing  one  from  utilizing  thin-film,  fully  depleted  devices  for  rad- 
hard  applications  is  the  poor  total  dose  immunity  of  thin-film  devices.2  Indeed,  as  charges 
accumulate  in  the  buried  oxide  layer  upon  irradiation,  several  problems  do  arise:  at  first, 
front  threshold  voltage  shifts  appear,  due  to  the  coupling  between  front  and  back  gate 
depletion  zones,  and  secondly,  back-channel  leakage  appears  as  the  back  oxide  charge 
density  becomes  too  high. 


The  effect  of  total  dose  on  the  device  properties  depends  on  the  thickness  of  the 
oxide  in  contact  with  the  silicon.  A  much  larger  amount  of  oxide  charges  are  generated  in  a 

SIMOX  buried  oxide,  for  instance,  than  in  the  gate  oxide.  The  charge  generated,  AQ0x,  is 
roughly  proportional  to  the  oxide  thickness.  In  addition,  the  threshold  shift  generated  by 


oxide  charges,  AVth,  is  also  proportional  to  the  oxide  thickness.  In  consequence,  back 
threshold  voltage  shift  is  roughly  proportional  to  the  square  of  the  oxide  thickness 


1  A\  th— 


AQox  t 

fox 


ox 


,  with  AQ ox  =  tox)-  The  accumulation  of  charges  in  the  buried  oxide 


induces  a  shift  of  the  front-side  threshold  voltage  as  well  because  of  the  electrical  coupling 
present  between  the  front  and  the  back  gate  in  thin-film  fully  depleted  dexices.  An  obvious 
way  of  minimizing  the  effects  of  total-dose  exposure  is  to  reduce  the  thickness  of  the  oxide 
layers  surrounding  the  active  silicon.  Unfortunately,  no  practical  means  have  been  found  as 
yet  to  produce  thin,  gate -quality  buried  oxides.  Buried  oxides  have  typical  thicknesses  of 
400  nm  or  1  pm,  when  produced  by  the  SIMOX  or  ZMR  techniques,  respectively. 


2.  The  Gate-AII-Around  Device 


The  solution  proposed  by  the  gate-all-around  device  consists  in  surrounding  the 
whole  active  area  of  the  transistor  with  thin,  gate-quality  oxide.  This  gate  oxide  is  itself 
surrounded  by  the  polysilicon  gate  electrode,  which  provides  ground  potential  when  the 
device  is  turned  OFF. 


The  work  performed  last  year  (see  the  first  annual  technical  report  (RFID-02))  has 
resulted  in  the  publication  of  several  scientific  articles,  one  of  which  in  association  with  the 
NRL,  Washington  D.C.,  and  DNA,  Alexandria,  VA.  These  publications  are: 


J.P.  Colinge,  Silicon-On-Insulator  Technology:  Materials  to  VLSI,  Kluwer  Academic 
Publishers,  p.  178,  1991 

D  C.  Mayer,  "Modes  of  operation  and  radiation  sensitivity  of  ultrathin  SOI  transistors". 
Proceedings  of  the  IEEE  SOS/SOI  Technology  Conference,  pp.  52-53, 1989 


"Silicon-on-insulator  gate-all-around  device",  J.P.  Colinge,  M.H.  Gao,  A. 
Romano,  H.  Maes,  and  C.  Claeys,  Proc.  IEEE  SOS/SOI  Technology 
Conf.,  p.  137,  Oct.  1990 

"Silicon-on-insulator  gate-all-around  device",  J.P.  Colinge,  M.H.  Gao,  A. 
Romano,  H.  Maes,  and  C.  Claeys.  IEDM,  P.  595,  1990 

"Radiation  effects  in  gate-all-around  structures",  R.K.  Lawrence,  J.P. 
Colinge,  H.L.  Hughes,  and  G.E.  Davis,  Proceedings  IEEE 
International  SOI  Conference,  1991,  p.  80 

"An  analytical  model  for  GAA  transistors",  A.  Terao  and  F.  Van  de  Wiele, 
Microelectronic  Engineering  15,  (1991),  pp.  233-236 

"Characteristics  of  nMOS/GAA  transistors  near  threshold",  P.  Francis,  A. 
Terao,  D.  Flandre  and  F.  Van  de  Wiele,  paper  accepted  for 
ESSDERC  (European  Solid-State  Research  Conference),  1992 

"High  temperature  characteristics  of  GAA/SOI  transistors  and  circuits",  P. 
Francis,  A.  Terao  and  D.  Flandre,  submitted  to  the  IEEE  International 
SOI  Conference,  1992 

"Low-frequency  behaviour  of  GAA  SOI  transistors",  E.  Simoen,  U. 
Magnusson,  C.  Claeys,  and  J.P.  Colinge,  submitted  to  the  IEEE 
International  SOI  Conference,  1992 


Process— Pgscription. 


3. 1 .  N'-channel  devices 

The  process  starts  with  standard  SIMOX  wafers.  The  thickness  of  the  starting 
silicon  film  is  180  nm  .  A  60  nm-thick  pad  oxide  is  grown,  and  a  200  nm-thick  film  of 
silicon  nitride  is  deposited.  A  mask  step  is  used  to  pattern  the  nitride  as  well  as  the  silicon 
film  in  a  dry  etch  reactor.  Using  the  nitride  as  a  mask,  600  nm  of  oxide  are  grown  on  the 
edge  of  the  silicon  island.  Such  an  oxidation  as  for  consequence  to  smooth  the  edges  of  the 
silicon  island  and  has  been  reported  to  be  useful  to  improve  gate  oxide  breakdown 
properties.3  The  nitride  and  the  pad  oxide  are  then  wet  etched,  and  a  second  masking  step 
is  used  to  define  areas  where  the  underlying  oxide  (as  well  as  the  edge  oxide)  will  be 
etched.  Etching  of  the  buried  silicon  leaves  a  beam  (bridge)  of  silicon  free-standing  over  a 
cavity  (Figure  below)  The  silicon  bridge  is  supported  at  both  ends  by  the  original  buried 
oxide.  The  free-standing  part  of  the  silicon  island  will  later  on  become  the  active  part  of  the 
device  (the  channel  region),  while  those  parts  still  supported  by  the  underlying  oxide  will 
become  the  source  and  the  drain. 


M.  Haond  el  al,  "Gate  oxide  breakdown  behaviour  in  a  mesa  SOI  CMOS  process",  Proceedings 
of  the  IEEE  SOS/SOI  Technology  Conference,  pp.  68-69,  1989 
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A  thick  thermal  gate  oxide  is  then  grown  at  850°C  in  dry  oxygen.  Its  thickness  is  either  50 
nm  (in  one  split)  or  30  nm  (in  another  split).  Boron  is  there  implanted  to  adjust  threshold 
voltage.  A  450  nm-thick  polysilicon  film  is  the  deposited  in  a  LPCVD  furnace  at  a 
temperature  of  620°C.  Because  of  the  excellent  conformal  deposition  of  LPCVD 
polysilicon,  gate  material  is  deposited  not  only  at  the  top  of  the  device,  but  also  in  the 
cavity  below  the  silicon  bridge.  Polysilicon  is,  hence,  deposited  all  around  the  gate  oxide 
which  itself  is  grown  all  around  the  channel  region  of  the  silicon  island  (hence  the  name: 
Gate-All-Around  Device.)  The  polysilicon  film  is  then  implanted  with  phosphorous  ions, 
and  a  long  (4  hours)  annealing  step  is  used  to  diffuse  the  phosphorous  everywhere  in  the 
polysilicon,  even  underneath  the  silicon  bridge,  where  no  ions  are  implanted.  The 
polysilicon  is  then  etched  using  a  mask  step  to  define  the  gate,  after  which  phosphorous  is 
implanted  to  form  self-aligned  sources  and  drains  (Figure  below)  After  source  and  drain 
anneal,  low  temperature  oxide  is  deposited,  and  contact  hole  are  etched.  A  standard 
metallization  step  completes  the  process.  Care  is  taken  not  to  use  steps  at  temperatures 
higher  than  800°C  after  the  gate  oxide  has  been  grown. 
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3.2.  P-channel  devices 


The  process  starts  with  standard  SIMOX  wafers.  The  thickness  of  the  starting 
silicon  film  is  180  nm  .  A  60  nm-thick  pad  oxide  is  grown,  and  a  200  nm-thick  film  of 
silicon  nitride  is  deposited.  A  mask  step  is  used  to  pattern  the  nitride  as  well  as  the  silicon 
film  in  a  dry  etch  reactor.  Using  the  nitride  as  a  mask,  600  nm  of  oxide  are  grown  on  the 
edge  of  the  silicon  island.  Such  an  oxidation  as  for  consequence  to  smooth  the  edges  of  the 
silicon  island  and  has  been  reported  to  be  useful  to  improve  gate  oxide  breakdown 
properties.  The  nitride  and  the  pad  oxide  are  then  wet  etched,  and  a  second  masking  step  is 
used  to  define  areas  where  the  underlying  oxide  (as  well  as  the  edge  oxide)  will  be  etched. 
Etching  of  the  buried  silicon  leaves  a  beam  (bridge)  of  silicon  free-standing  over  a 
cavity  .The  silicon  bridge  is  supported  at  both  ends  by  the  original  buried  oxide.  The  free¬ 
standing  part  of  the  silicon  island  will  later  on  become  the  active  part  of  the  device  (the 
channel  region),  while  those  parts  still  supported  by  the  underlying  oxide  will  become  the 
source  and  the  drain.  A  thick  thermal  gate  oxide  is  then  grown  at  850°C  in  dry  oxygen.  Its 
thickness  is  50  nm  .  Boron  is  there  implanted  to  adjust  threshold  voltage.  A  450  nm-thick 
polysilicon  film  is  the  deposited  in  a  LPCVD  furnace  at  a  temperature  of  620°C.  Because 
of  the  excellent  conformal  deposition  of  LPCVD  polysilicon,  gate  material  is  deposited  not 
only  at  the  top  of  the  device,  but  also  in  the  cavity  below  the  silicon  bridge.  Polysilicon  is, 
hence,  deposited  all  around  the  gate  oxide  which  itself  is  grown  all  around  the  channel 
region  of  the  silicon  island  (hence  the  name:  Gate-All-Around  Device.)  The  polysilicon  film 
is  then  implanted  with  phosphorous  ions,  and  a  long  (4  hours)  annealing  step  is  used  to 
diffuse  the  phosphorous  everywhere  in  the  polysilicon,  even  underneath  the  silicon  bridge, 
where  no  ions  are  implanted.  The  polysilicon  is  then  etched  using  a  mask  step  to  define  the 
gate,  after  which  phosphorous  is  implanted  to  form  self-aligned  sources  and  drains.  After 
source  and  drain  anneal,  low  temperature  oxide  is  deposited,  and  contact  hole  are  etched.  A 
>tandard  metallization  step  completes  the  process.  Care  is  taken  not  to  use  steps  at 
temperatures  higher  than  800°C  after  the  gate  oxide  has  been  grown. 


A  lithography  with  minimum  feature  size  of  3  4m  was  used  for  the  process.  Similar 
devices  were  made  without  etching  a  cavity  underneath  the  silicon  island.  These  devices  are 
thus  classical  SOI  MOSFETs,  and  can  be  used  for  comparing  the  electrical  properties  of 
Gate-All-Around  devices  and  classical  SOI  MOSFETs,  both  before  and  after  exposure  to 
ionizing  radiations. 


The  next  page  presents  the  SUPREM-III  simulation  files  used  to  model  the  Gate- 
All-Around  fabrication  process  as  well  as  the  result  of  PISCES-IIb  simulation  of  the  device 
behaviour. 
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3.3.  Process  simulation  for  the  GAA  device 


title  gaa  180  nm  n-ch 

init  oxide  thick=.05  dx=.l  spaces=50 
deposit  silicon  <100>  thick=0.18 
diffusion  time=85  temp=10()0  dryo2 
print  layers 

deposit  nitride  thick=.2 
diffusion  time=400  temp=1000  we  to  2 
etch  oxide. th 
etch  nitride 
etch  oxide. th 

diffusion  temp=850  time=660  dryo2 
print  layers 
etch  oxide. th 

diffusion  temp=850  time=660  dryo2 
implant  boron  energy=30  dose=8,10,l 5,20el  1 
diffusion  temp=800  time=240 
diffusion  temp=820  time=300 
print  layers 

savefile  file=supnl.out  device 

plot  chemical  phosphorus  top=lel8  bottom=lel5  y.logar  right=0.3 
+  device=regis 

plot  chemical  boron  add  pause 
stop 

rvcfc  3pm  1  80m  .  fc*-50m  .  GAA 


Suprem  simulation  of  the  impurity  profile  (top)  and  Pisces  simulation  of  the  n- 
channel  devices  (middle  and  bottom  top).  The  Suprem  input  file  is  listed  above. 
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3.4.  Process  flow  chart 


Macro  Step  Description 


WAFER 


SIMOX=S,  BULK  P-CH=P,  NCH=N,  TEST=T 


Get  10  SIMOX  wafers  from  JP  Colinge 


Get  5  bulk  wafers,  p-type  <100>,  10-25  ohm. cm 


Get  5  bulk  wafers,  n-type  <100>,  4-6  ohm.cm 


Label  SIMOX  wafers  with  numbers  7  to  16 


Label  p-type  bulk  wafers  wafers  with  numbers  1  to  3,  and  17  and  19 


Label  n-type  bulk  wafers  wafers  with  numbers  4  to  6,  and  18  and  20 


Measure  thickness  of  SIMOX  wafers  with  UV/vis  reflectance 


grow  100  nm  of  oxide _ _ 

strip  oxide  in  BHF 


Measure  thickness  of  SIMOX  wafers  with  UV/vis  reflectance 


row  31  nm  of  oxide 


strip  oxide  in  BHF 


Measure  thickness  of  SIMOX  wafers  with  UV/vis  reflectance 


Pad  oxidation:  grow  30  nm,  dry  oxygen,  1000C 


Measure  pad  oxide  thickness  on  wafers  22  to  25 


Deposit  200nm  nitride 


Measure  nitride  thickness 


*’*  Litho:  active  area  ***  Canon  exposure,  develop,  hardbake 


Plasma  etch  200nm  of  nitride 


Etch  30nm  pad  oxide  in  BHF  (dewetting  on  bulk 


Wet/dry  resist  strip _ 

***  Litho:  n-channel  mask  *’*  Canon,  develop,  hardbake 


Field  implant:  Boron,  50  keV,  4e14 


Wet/dry  resist  stri 


anneal  in  N2,  950C,  90  min 


188888 


Field  oxidation: 

grow  400nm  steam  1000C 

Field  oxidation: 

g 

row  600nm  steam  1000C 

Inspect  field  oxidation 

Wet  etch  oxide  on  nitride  (20  sec  BHF 


Wet  etch  200nm  nitride 


Wet  etch  30nm  pad  oxide 
Gate  oxidation:  50  nm  @  850  C,  steam 
Litho:  n-channel  mask  ***  Canon,  d 


Implant  boron  170  keV  1  el  2 
implant  boron  60  keV  2.5e11 


implant  boron  60  keV  3e11 


Strip  resist 


Canon,  develop,  hardbake 
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"*  Litho:  ETCH  mask  Canon,  develop,  hardbake 


Oxide  etch  in  BHF  by  JPC 


resist  strip  (NO  ULTRASOUNDS!!!, 


Gate  oxidation:  50  nm  @  850  C,  steam 


Measure  gate  oxide  thickness 
implam  boron  25  keV  -.5 
implant-baron  25  keV::2e-f  2 
implant  boron;  25  fceV:2:5»*2  •  • 

irrtpldrt  phosphorous-  90  keV  tot  1 
impiam  boron  3.3  keV  6«vt 
implant  boron  30  keV  8et  f 
implant  boron  30  keV  W2 
deposit  polysilicon,  thickness=450nm 


measure  polysilicon  thickness 


implant  phosphorus  50  keV,  lei 6 


800  C  in  N2 


800  C  in  N2 


Etch  native  oxide  on  poly  in  HF  (dewettin 


measure  polvsilicon  sheet  resistivit 


'**  Litho:  poly  gate  mask  mask  ***  Canon,  develop,  hardbake 


Polysilicon  plasma  etch  (thickness=450nm 


strip  resist  (NO  ULTRASOUNDS!!!) _ 

measure  remaining  oxide  thickness  (on  source  &  drain 


thin  S&D  oxide  to  20  nm  in  HF  2% 


***  Litho:  n-channel  mask  ***  Canon,  develop,  hardbake 


70  keV  4e15 


resist 


***  Litho:  p-channel  mask  ***  Canon,  develop,  hardbake 


implant  boron  25  keV  4e15 


resist  stri 


S&D  anneal:180  min  @  800  C  in  N2 


deposit  600  nm  undoped  TEOS 


800C  in  02 


***  Litho:  contact  holes  mask  ***  Canon,  develop,  hardbake 


etch  oxide  in  BHF;  note  time  to  dewettin 


wet  etching  contact  holes  in  BHF 


Al/Si  sputtering:  thickness=1  urn 


***  Litho:  metallization  mask  ***  Canon,  develop,  hardbake 


Plasma  etch  metal  +  inspection 


resist  strip  in  microstri 


sintering  3  wafers  forming  gas  420C  +  call  JPC 


as  420C  +  call  JPC 


END 


EXES  USES  I 

■■n 


Process  flow  for  the  GAA  device 


The  detailed  process  is  given  in  ANNEX  I 
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3.5.  Process  splits 


As  can  be  seen  in  the  process  flow,  al!  devices  were  realized  in  thin-film  SOi 
(contrarily  to  the  devices  in  the  first  annual  technical  report  (RHD-02)),  where  both  thick- 
film  and  thin-film  devices  were  made). 

Wafers  8,  9  and  10  contain  n-channel  devices,  and  the  gate  oxide  thickness 
is  50  nm  (500  A). 

Wafer  7  contains  n-channel  devices,  and  the  gate  oxide  thickness  is  30  nm 
(300  A). 

Wafers  1 1  contains  p-chanr.el  devices,  and  the  gate  oxide  thickness  is  50 
nm  (500  A), 


Wafer  ID 

7 

8 

9 

1  0 

1  1 

qafe  oxide  thickness 

30  nm 

50  nm 

50  nm 

50  nm 

50  nm 

N  or  P  channel 

N 

N 

N 

N 

P 

Process  splits 
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4.  Device  results 


All  wafers  yielded  device;,  with  the  expected  characteristics.  The  yield,  when  the 
devices  were  probed  at  the  wafer  level,  was  almost  1  (X)9c. 


The  electrical  characteristics  of  the  GAA  devices  from  the  second  run  (one  set  of 
curves  for  each  split)  are  reported  in  ANNEX  II. 

These  characteristics  are: 

Id(Vq)  for  VDs  =  100  mV,  with  both  linear  and  logarithmic  vertical  scales 
(top  left  Figure) 

Id(Vds)  for  V<3  =  0  to  5  volt.;,  (bottom  left  Figure) 

Transconductance  (gm)  at  Vqs  =  100  mV,  as  a  function  of  gate  voltage 
(bottom  right  Figure) 


All  observations  made  previously  (see  the  first  annual  technical  report  (RHD-02)) 
about  the  sharp  subthreshold  slope,  the  high  transconductance  and  the  volume  inversion 
phenomenon  are  still  holding  for  the  present  devices.  The  novelties  of  the  devices  from  the 
second  run  (compared  to  the  previous  fabrication  run)  are  the  presence  of  a  thinner  gate 
oxide  (30  nm),  and  that  of  p-channel  devices.  The  particularities  of  the  GAA  device 
physics  (from  report  RHD-02)  are  recalled  in  Section  4. 1  below. 


4.1  Device  physics 

The  two  Figures  below  present  the  output  characteristics  of  a 
conventional  n-channel  SOI  MOSFET  and  a  gate-all-around  n-channel 
device.  'Hie  final  silicon  thickness  of  the  conventional  device  is  125  nm, 
while  the  thickness  of  the  GAA  device  is  100  nm  (the  GAA  device  is 
thinner  because  gate  oxide  was  grown  on  both  front  and  back  interfaces  of 
the  silicon  film).  The  SOI  MOSFET  is  partially  depleted.  Both  devices  have 
fhe  same  (drawn)  physical  dimensions  (W/L=3|im/3pm),  but.  because  of 
the  presence  of  two  channels  (at  the  top  and  bottom  of  the  silicon  film),  the 
effective  width  of  the  GAA  device  is  6  pm. 
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Output  characteristics  of  a  "normal"  n-channel  SOI 
MOSFET.  (W/L)rnasic=3}j.m/3(im. 


Output  characteristics  of  an  n-channel  GAA  device. 

( W7L)mask=3|im/3(im. 

It  can  be  observed  that  the  current  drive  is  much  higher  in  the  GAA 
device  than  in  the  SOI  transistor.  The  increased  drive  is,  of  course,  partly 
due  to  the  larger  effective  width  (6  4m  instead  of  3  (im)  and  to  the  lower 
threshold  voltage  (Vth  is  lower  in  the  GAA  device  (0.45  V)  than  in  the  SOI 
MOSFET  (1.2  V)  because  of  the  thinner  silicon  Film  and  because  of  the 
interaction  between  the  top  and  bottom  depletion  zones).  But  another  effect 
has  to  be  taken  into  consideration  to  fully  account  for  the  increased  drive. 
This  effect  is  called  "volume  inversion".4  It  can  clearly  be  observed  in  the 
Figure  below  where  the  transconductance  of  a  conventional  device  and  that 
of  a  GAA  device  are  compared.  An  additional  curve  labelled  "SOI  x  2" 
presents  the  transconductance  of  the  SOI  MOSFET  multiplied  by  two  and 
shifted  to  the  left  by  the  difference  of  threshold  voltages  (Vth,SOI  *  vth, 
GAA)  to  account  for  both  the  presence  of  two  channels  and  the  lower 
threshold  voltage  of  the  GAA  device.  The  grey  area  represents  the  extra 
drive  of  the  GAA  device,  which  is  attributed  to  volume  inversion. 


F.  Balcstra  et  al.,  IEEE  Electron  Device  Letters,  Vol.  8,  p.  410,  1987 


1  0 
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Transconductance  (dl^/dVo)  at  Vds=100  mV  in  a 
conventional  SOI  MOSFET  and  a  GAA  device.  (W/L)mask:  = 
3(im  /  3(im. 


The  Figure  below  shows  that  the  electron  concentration  at  all  depths 
in  the  silicon  Film  is  much  larger  than  the  hole  concentration,  for  all  positive 
gate  voltages.  The  contribution  of  volume  inversion  is  more  pronounced 
right  above  threshold,  where  the  inversion  layer  is  distributed  across  the 
entire  silicon  film  and  where  the  effects  of  bulk  mobility  (in  contrast  to 
surface  mobility)  can  be  felt. 


Carrier  distribution  as  a  function  of  depth  in  silicon  for 
different  gate  voltages. 

At  higher  gate  voltages,  there  is  still  inversion  in  the  centre  of  the 
silicon  film,  but  the  carriers  are  now  mostly  localized  in  inversion  layers 
near  the  interfaces.  As  a  result,  more  scattering  occurs,  and  the 
transconductance  tends  to  be  equal  to  twice  that  of  that  a  conventional 
device. 


Electron  concentration  as  a  function  of  depth  in  silicon  for 
different  gate  voltages. 


Because  of  the  excellent  coupling  between  the  surface  potentials  and 
the  gate  voltage,  a  subthreshold  slope  of  63  mV/decade  is  obtained  at  room 
temperature  (vs.  150  inV/decade  in  the  conventional,  partially  depleted  SOI 
device).  Device  measurements  were  carried  at  liquid  helium  temperature 
(4.2  K'i  as  well.  As  it  was  the  case  at  room  temperature,  no  kink  is 
observed  in  the  output  characteristics,  and  the  output  characteristics  are  flat 
(high  output  impedance).  At  4.2  K  the  subthreshold  slope  is  equal  to  24 
mV/decade  and  the  threshold  voltage  is  1.1  V  (vs.  0.45  V  at  room 
temperature). 


The  layout  of  the  chip  used  for  device  fabrication  and  the  dimensions  of  the  different 
devices  are  reported  in  ANNEX  III. 


Irradiation  .results 


5 . _ 


The  goal  of  improving  the  radiation  hardness  has  been  achieved  since  the  device 
show  almost  no  degradation  and  only  a  200  mV  threshold  voltage  shift  after  exposure  to 
10  Mrad(Si)  of  X-rays  5  (ARACOR  irradiation  equipment).  The  results  of  these 
irradiation  tests  is  presented  in  the  Figure  below. 


i - n - 1 - 1 - r 

lk  10k  100k  1M  10M 

Dose  (Rad(Si)) 


Threshold  voltagr  shift  vs.  X-ray  total  dose 
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R.  Lawrence,  Aracor,  private  communication 


N'-channel  devices  with  a  30  nm  gate  oxide  were  irradiated  using  a  W)Co  source  in 
the  Nuclear  Sciences  Department  of  the  Universite  Catholique  de  Louvain  (Belgium). 
Here  are  the  results  of  such  an  irradiation  test,  carried  out  on  a  3pm  x  3pm  n-channel 
device  with  a  gate  oxide  thickness  of  30  nm.  The  gate  bias  used  during  irradiation  is  +2 
volts.  Little  leakage  is  observed  after  irradiation.  The  threshold  shift  is  1  volt,  and 
corresponds  to  a  hole  trapping  factor  value  of  0.08. 


Logarithm  of  drain  current  vs.  gate  voltage  on  a  3pm  x  3pm  n-channel 
device  with  a  gate  oxide  thickness  of  30  nm 


6.  Packaged  devices 


Packaged  devices  are  provided  along  with  the  present  report.  These  devices  are  n- 
and  p-channel  Gate-all-around  transistors  and  n-  and  p-channel  regular  thin-film  SOI 
MOSFETs  fabricated  using  the  same  process  as  the  GAA  devices  (with  the  exception  of 
the  cavity  etch).  The  Table  below  indicates  the  different  types  of  devices  found  in  each 
package. 


Name 

Size  (LAV) 

Type  device 

Gl 

3/3  pm 

GAA  device 

G2 

3/4  pm 

GAA  device 

G3 

5/4  pm 

GAA  device 

Tl 

3/3  pm 

NMOS  /  PMOS 

T2 

3/4  pm 

NMOS  /  PMOS 

T3 

5/4  pm 

NMOS  /  PMOS 

Devices  in  each  package.  Gl,  G2  and  G3  are  GAA  devices,  Tl,  T2  and  T3 
are  regular  thin-film  SOI  transistors. 


It  is  worthwhile  noting  that  each  package  contains  only  a  chip  from  one  of  the 
process  splits.  Therefore  each  package  contains  devices  with  either  a  30  nm  or  a  50  nm 
gate  oxide,  and  contains  either  n-  or  p-channel  devices,  not  both. 


Quarter  of  wafers  from  each  splits  (unpackaged  devices)  have  been  mailed  as  well 
to  Dr.  Harold  Hughes,  Naval  Research  Labs,  Washington  D.C. 
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The  bonding  pad  configuration  of  the  chips  is  presented  below.  24-pin  OIL 
packages  have  been  used.  Pin  #1  is  connected  to  the  silicon  substrate  (the  back  gate  of 
the  regular  SOI  transistors).  The  notations  are  self-explanatory.  For  instance,  pin  #4  is 
connected  to  the  drain  of  the  GAA  device  #1,  and  so  on.  The  device  names  (Gl,  G2, 
G3.  T1 ,  T2  and  T3)  refer  to  the  Table  on  the  previous  page. 


- - 

Substrate  — 

1 

24-pin  DIL 

24 

—  NC 

NC  - 

2 

23 

—  NC 

NC  - 

3 

22 

—  NC 

Gl  -  drain  ~ 

4 

21 

—  T1  -  gate 

G 1  -  gate  — 

5 

20 

—  T1  -  drain 

Gl  -  source  — 

6 

19 

—  T1  -  source 

G2  -  drain  — 

7 

18 

—  T2  -  drain 

G2  -  gate  — 

8 

17 

—  T2  -  source 

G2  -  source  — 

9 

16 

—  T2  -  gate 

G3  -  gate  — 

10 

15 

—  T3  -  drain 

G3  -  source  — 

11 

14 

—  T3  -  gate 

G3  -  drain  — 

12 

13 

—  T3  -  source 

Pin  layout  of  the  packages  devices 


Although  all  devices  were  functional  prior  to  bonding,  we  noticed  that  some  were 
degraded  or  destroyed  after  bonding.  The  wire-bonding  machine  of  IMEC  was  indeed 
experiencing  ESD  problems  at  the  time  where  these  devices  were  packaged.  As  a  result, 
some  devices  in  the  packages  have  lost  their  functionality.  After  bonding,  all  devices 
were  re-tested  in  order  to  establish  the  three  Tables  below. 


The  devices  which  "survived"  the  bonding  may  also  have  been  affected,  in  some 
way,  by  the  ESD  problem.  Therefore,  we  recommend  that  no  voltage  larger  than 
3  volts  be  used  on  any  terminal  of  the  devices  (gate,  drain  or  back  gate).  This 
is  especially  true  for  the  devices  with  the  thinner  gate  oxide  (wafer  #7). 
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Wafer  #7 

NMOS,  30nm  gate  oxide 


Device  name 

Packaqe  no. 

131 

rei 

ED 

so 

so 

7  -  1 

0 

mm 

mm 

mm 

n 

0 

7  -  2 

E3 

Ea 

mm 

mm 

Ea 

Ea 

7  -  3 

E3 

Ea 

E9 

Ea 

mm 

Ea 

7  -  4 

mm. 

Ea 

Ea 

Ea 

Ea 

Ea 

7  -  5 

E9 

Ea 

X 

Ea 

Ea 

Ea 

7  -  6 

E&a 

0 

Ea 

Ea 

Ii!l 

fin 

7  -  7 

E9 

Ea 

Ea 

Ea 

ea 

Ea 

7  -  8 

0 

mm 

mm 

mm 

Ea 

Ea 

7  -  9 

mm 

mm 

Ea 

E9 

Ea 

Ea 

7  -  10 

mm 

Ea 

Ea 

mm 

■a 

Ea 

7  -  11 

mm 

Ea 

mm 

Ea 

d 

0 

7  -  12 

X 

0 

mm 

mm 

n 

0 

7  -  13 

Ea 

mm 

Ea 

mm 

Ea 

Ea 

Bonding  functionality  for  packages  from  wafer  7  (n-channel  devices  with 
30  nm-thick  gate  oxide.  "OK"  means  that  the  device  works  fine,  and  "X" 
means  that  the  device  has  been  degraded  by  ESD  during  bonding. 


Wafer  #10 


Device  name 

WSM 

isa 

0 

■n 

SB 

KE1 

10  - 

1 

mm 

Ea 

Ea 

0 

E3 

Ea 

10  - 

2 

Ea 

Ea 

Ea 

Ea 

E3 

Ea 

10  - 

3 

mm 

Ea 

Ea 

0 

0 

0 

10  - 

4 

x 

E3 

Ea 

Ea 

Ea 

Ea 

10  - 

5 

mm 

Ea 

Ea 

Ea 

Ea 

Ea 

10  - 

6 

Ea 

Ea 

Ea 

Ea 

E3 

Ea 

10  - 

7 

0 

0 

Ea 

0 

Ea 

Ea 

10  - 

8 

0 

Ea 

Ea 

Ea 

Ea 

Ea 

10  - 

9 

Ea 

0 

Ea 

Ea 

Ea 

Ea 

10  - 

10 

0 

Ea 

Ea 

0 

Ea 

Ea 

10  - 

11 

0 

Ea 

Ea 

0 

Ea 

Ea 

10  - 

12 

Ea 

Ea 

Ea 

0 

E3 

Ea 

10  - 

13 

Ea 

Ea 

Ea 

0 

Ea 

Ea 

Bonding  functionality  for  packages 


from  wafer  10  (n-channel  devices  with 


50  nm-thick  gate  oxide.  "OK"  means  that  the  device  works  fine,  and  "X” 
means  that  the  device  has  been  degraded  by  ESD  during  bonding. 
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Wafer  #11 


PMOS,  50nm  gate  oxide 


Device  name 


G1  I  G2  G3  T 1 


CK  I  CK 


CK  CK 


X  CK  CK  CK 


CK  CK 


CK 


CK  I  CK  I  CK 


CK  CK 


CK 


CK  CK 


CK 


CK  CK  CK 


CK  CK  CK 


X  CK  CK  CK 


Bonding  functionality  for  packages  from  wafer  1 1  (p-channel  devices  with 
50  nm-thick  gate  oxide.  "OK"  means  that  the  device  works  fine,  and  "X" 
means  that  the  device  has  been  degraded  by  ESD  during  bonding. 


1 1 

-  5 

1 1 

-  6 

1 1 

-  7 

1 1 

-  8 

1 1 

-  9 

1 1  - 

10 

1 1  - 

1  1 

1 1  - 

12 

1 1  - 

13 

ANNEX  t 


PROCESS  FLOW 

The  following  pages  describe  m  detail  the  different  steps  of  the  fabrication  process 
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IMEC  v.z.w. 


WORKSTREAM  VS .  2  Standard  Report 


Lot  number  :  FLINE240/1 
Product  :  SOI  3UM  CMOS 
Route  :  GW  S3CM0S1 


SPLIT  LOT  0900  27/03/91 

SPLT 
MVNS 


CANON  PR  4 

MVOU 


6104  27/03/91 

CANON 


#  WAFERS 

#  TIMES 
DEHYD  TEMP 
SOFTBAK  TEMP 
PHOTORESIST 
MASK  ID 
EXPOSE  TIME 
SUBSTRATE 
D.U.V.  TIME 
POSTBAKETEMP 
POST_METHOD 
DEVELOPMENT 
RESIST_SPEED 
VISUAL  INSP 
OXYGEN  FLASH 


5 

1 

200 

no 

S 1 7 1 3 
SOI  ETCH 

39.00 

SI02/S1 

5.00 

150 

OVEN 

TRACK 

4300 

PASS 

NO 


INSP  PH  4 

MVOU 


7314  28/03/91 

MICROSCOPE 


#  WAFERS 

PPI  EXAMINE 

PPI  PASS 

PPI  FAIL 

PPI  MARGINAL 

PPI  ACTION  PASS 


5 

50 

50 


WETCH  OX 

7104  28/03/91 

MVOU 

WET  BENCH 

#  WAFERS 
VETETCHSTUFF 

THOX 

WET  ETCHANT 
TEMPERATURE 

BHF 

devicewafep 

DEVWAFETGTH' 

■  i  i 

COMMENT  :  BHF :  20'  -  BAKE :  1 30C  20'  OVEN  -  BHF :  5 '  ^.iir  • 
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IMEC  v. 


.  w . 


WORKSTREAM  V5.2  Standard  Report 


PAGE 


Lot  number  :  PLINE240/1 
Product  :  SOI  3UM  CMOS 
Route  :  G V  S3CM0S1 


DRY  US  SIR 

7424  29/03/91 

MVOU 

PRS800 

#  WAFERS 

5 

DRYSTRIPTIME 

30.00 

E  STRIP  TEMP 

137.00 

VETSTRIPSTUF 

MICR02001 

WETSTRIPTIME 

30 

ULTRASON  PWR 

.0 

VISUAL  INSP 

PASS 

G  DOX  975 

8436 

29/03/91 

MVOU 

1-4 

#  WAFERS 

FUR  TYPE 

DRY 

2 

DRY  OXIDTEMP 

975 

DRY  OXID  TIM 
STANDARDRAMP 

YES 

40 

TESTWAFER  ID 
MEAN  THICK 

SYSTEM 

28.5 

S.D.  THICK 

.7 

READ  ME 

7010 

03/04/91 

MVOU 

G  DOX  975 

8437 

04/04/91 

MVOU 

1-4 

#  WAFERS 

FUR  TYPE 

DRY 

2 

DRY  OXIDTEMP 

975 

DRY  OXID  TIM 
STANDARDRAMP 

YES 

90 

TESTWAFER  ID 
MEAN  THICK 

SYSTEM 

47.5 

S.D.  THICK 

.  7 

RF AD  ME 

7011 

05/04/91 

HLLT 

RLLT 


COMMENT  :  SI -BRIDGE  OK 
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Lot  number  :  PLINE240/1 
Product  :  SOI  3UM  CMOS 
Route  :  GU  S3CMOS1 


READ  ME  7011  05/04/91 

MVOU 


G_D0X  975  8438  05/04/91 

HLLT 

COMMENT  :  DERDE  VAFERLABELING  NIET  LEESBAAR  IN  SPEC 
RLLT 


MVOU 

1-4 

#  WAFERS 

FUR  TYPE 

DRY  OXIDTEMP 
DRY  OXID  TIM 
STANDARDRAMP 
TESTVAFER  ID 
MEAN  THICK 

S.D.  THICK 

DRY 

YES 

SYSTEEM 

4 

975 

90 

49.8 

1.1 

THK  MEAS  8 

7358 

08/04/91 

MVOU 

LEITZ 

#  WAFERS 

4 

TESTWAFER  ID 

S3CM1/18 , 20 

MEAN  THICK 

29.7 

S.D.  THICK 

.4 

devicewaferi 

S3CMI/I8 

THICKNESS1 

29.8 

THICKNESS1 

30.0 

THICKNESS1 

29.2 

THICKNESS1 

30.2 

THICKNESS1 

29.4 

DEVICEWAFER2 

S3CM1/20 

THICKNESS2 

49.5 

THICKNESS2 

50.1 

THICKNESS2 

49.2 

THICKNESS2 

50.8 

THICKNESS2 

49.8 

NOMTHICKNESS 

50 

GTM  ACTION 

PASS 

1/ I -B  MU  L 

3292  08/04/91 

MVOU 

NV6200 

it  wafers 

ION  SPECIES 

r."t '  ■ 

IMPLANT  DOSE 

i 
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IMEC  v 


WURKSTRF.AM  V5.  2  Standard  Report 


FAGE 


Lot  number  :  PL.INE240/1 
Product  :  SOI  3UM  CMOS 
Route  :  GU  S3CM0S1 


I/I-B  MU 


3292  08/04/91 


IMP.  ENERGY 
BEAM  CURRENT 
TILT  ANGLE 
RUN  NUMBER 
RESIST  ON  ? 
POSTBAKE  ? 
CHAMBER  VAC 
H2  COOL  PRES 
TOTAL  TIME 


7.0 

910408/3 

NO 

NO 

450E-08 

3.0 

16 


I/I-P  1  El  1  3121  08/04/91 

CEDA  NV6200 


('EDA  NV6200 


MVOU  NV  6200 


#  WAFERS 
ION  SPECIES 
IMPLANT  DOSE 
IMP.  ENERGY 
BEAM  CUiJIENT 
TILT  ANGLE 
RUN  NUMBER 
,;F_ST  ON  ? 
POSTBAKE  ? 
CHAMBER  VAC 
H2  COOL  PRES 
TOTAL  TIME 
ft  UAFFn3 
ION  SPECIES 
IMPLANT  LOSE 
IMP.  ENERGY- 
BEAM  CURRENT 
TILT  ANGLE 
RUN  NUMBER 
RESIST  ON  ? 
POSTBAKE  ? 
CHAMBER  VAC 
H2  COOL  PRES 
TOTAL  TIME 
ft  WAFERS 
ION  SPECIES 
IMPLANT  DOSE 
IMP.  ENERGY 
BEAM  rnrrvr’i 
TILT  ATK'l  r 
PUN  NUMBER 
RESIST  <>N  7 


1 

BOPON 
200E  10 

25 

7.0 

910408/4 

NO 

NO 

2  70E-08 

3  0 
22 
2 

BORON 
250E  10 

2  5 
7.0 

910408 

NO 

NO 

314E-08 

3.0 

28 

1 

PHOsrijnpnn 


'i|i' 

N'l 
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IMEC  v.z.v. 


VORKSTREAM  V5.2 


Standard  Report 


p 


Lot  number  :  PLINE240/1 
Product  :  SOI  3UM  CMOS 
Route  :  GV  S3CM0S1 


I/I-P  1  El  1  3121 


08/04/91 

POSTBAKE  ?  NO 

CHAMBER  VAC  515E-08 

H2  COOL  PRES  2.0 

TOTAL  TIME  60 


MERGE  LOT  0950  08/04/91 

MRLT 


|  UNITS  used  : 

|  Oven  times  are  in  minutes 
|  Sputter  times  are  in  seconds 
j  Etch  times  per  wafer  are  in  seconds 
i  Strip  times  are  in  minutes 
i  Temperatures  are  in  degrees  Celsius 
j  Dimensions  are  in  nm 

|  Implant  dose  (ions/cm2);  Implant  Energy  (KeV);  Beam  current  (uA) 
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I  MFC  v 


WORK STREAM 


Lot  number  :  PLINE240 
Product  :  SOI  3UM  CMOS 
Route  :  Ow  S3CM0S1 


PRD  INFO  7 1  :  5  /  r: 2  ' 0 1 

MVOU 


VFR  SELFCT  7001  26/02/91 

MVOU  KRASPEN  LABEL  S3CK2/1-20 


THK  MEAS  1  7351  26/02/91 

MVOIJ  LEITZ  S  WAFERS 

DEVICEUAFER1 
NOMTHICKNESS 
OTH  ACTION 

COMMENT  :  SEE  LTHL  FOR  SI -THICKNESSESS. 


ALL  SOI 
PASS 


10 

200 


s  WAFERS 

CLEAN  TYPE  FULL 


16 


=  WAFERS 

10 

FUR  TYPE 

DRY 

DRY  OXIDTEMP 

1000 

DRY  OXID  TIM 

180 

STANDARDRAMP 

YES 

TESTWAFER  ID 

systeem 

MEAN  THICK 

101.6 

S.D.  THICK 

2.1 

ii  WAFERS 

10 

WETETCHSTUFF 

THU.*. 

WET  ETCHANT 

BHF 

TEMPERATURE 

22.0 

DEVICEWAFER 

7-16 

DEWAFETCTIM 

110 
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IMEC  v  . :: .  v  .  VnRK STREAM  V5.2  -  * ' ;  c.  e  r  d  Report 

Lot  number  :  PLINE240 
Product  :  SOI  3UM  CMOS 
Route  :  GW  S3CM0S1 


VETCH  OX 

7101  27/02/91 

THK  MEAS  2 

7352  27/02/91 

MVOU 

LEITZ 

=  VAFERS 

-  ) 

NOMTHICKNESS 
GTM  ACTION 

PASS 

160 

COMMENT  :  MEASUREMENTS  SEE  LTh'L.  MEASURED  ON  VS/VIS. 

d  ox  moo 

8641  28/02/91 

MVOU 

1-3 

#  WAFERS 

FUR  TYPE 

DRY 

10 

DRY  OXIDTEMP 

1000 

DRY  OXID  TIM 
STANDARDRAMP 

YES 

32 

TESTVAFER  ID 
MEAN  THICK 

SYSTEEM 

31.1 

S . D .  THICK 

.  Q 

VETCH  OX 

7102  28/02/91 

RLLT 

vvou 

VET  BENCH 

8  WAFERS 
VETETCHSTUFF 

THOX 

5 

VET  ETCHANT 
TEMPERATURE 

BHF 

22.0 

DEVICEWAFER 

DEVUAFETCTIM 

12-16 

43 

THK  V  F  A  S  3 

7353  04/03/Q1 

MVOU 

LEITZ 

8  ’.AFERS 
DEVICEWAFERI 

12-16 

5 

NOMTHICKNESS 
GTM  ACTION 

PASS 

142 

D  OX  I OHO  8042  04/03/9! 
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I “EC  v.z.v. 


WORKSTREA.M 


Standard  Report 


Lot  number  :  PLINE240 
Product  :  SOI  3UM  CMOS 
Route  :  GW  S3CM0S1 


D_OX  !n00  86-*  2 

MVOU  I  - 


Oa- ;  !  O] 


s  VAFERS 

FL'R  TYPE  CRY 

DRY  OXIDTEMP 
DRY  OX ID  TIM 
STANDARDRAMP  YES 
TESTWAFER  ID  SYS' 
MEAN  THICK 
S.D.  THICK 


TEEM 


30 . 5 


THK_MEAS_4  735 4  05/03/91 

MVOU  LEITZ  “  WAFERS  4 

TESTWAFER  ID  S3CM1/17-20 
NOMTHICKNESS  30 

GTM  ACTION  PASS 


COMMENT 

ANNOTATION 

17:  C: 32 . 9 

N:  33.4 

Z :  33  .  Q 

0:32.7 

W :  32  5 

18:  C : 3 3 . 9 

N :  3  2 . 7 

Z:  32  .  7 

0:32.9 

W:  32 . 3 

19:  C : 32.5 

N: 32. 5 

Z  :  32  .  5 

0:32.7 

W:  32.3 

20:  C: 32 . 7 
PLINE240 

N: 32.5 

Z: 33-2 

0:33.0 

W :  3  2  . 1 

WAFER  S3CM1/16  VERTOONT  ZWARTE  VLEKJES 
(HET  IS  GEEN  RESIST) 


COMMENT  :  MEASUREMENTS  SEE  LTHL  (ALTH). 


N'TTR  DEP 

MVOU 


1201  05/03/91 

NITRIDE 


=  WAFERS 
CLEAN_WIP 
FILM  TYPE 
STANDARD. ? 
DEPOSIT  TIME 
MEAN  THICK  S 
S.D.  THICK  S 
TESTWAFER  ID 
PARTICLE_TOT 
PARTI CLE_CM2 
AREA 

PART  RANGE_1 
?ART~RANGE_2 
FART_RANGE_3 
PART  RANGE  4 


20 

BASIC 

NITRIDE 

YES 

QQ 

204 . 7 
2 . 0 

SYSTEEM 

65 
.  78 
.  32 
5° 
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I  MFC  v.z.w. 


WORK  STREAM 


■  .-a nr  -  ~ ► 


Lot  nunber  :  PLINE240 
Product  :  SOI  3UM  CMOS 
Route  :  GW  S3CM0S1 


NITR  DF.P  1201  05/03/91 


PART?.  ANO  E  _  6 
PART^PANCE  _ 

PART-? ANGE  s 

PAP;T  RANGE-'-  1 

PART-RANGE~C  2 

?  D  PARTIC.  239.57 

EXCLUSION  10 


THK_MEAS_5  7355  05/03/91 

MV0IJ  SPECTRAMAP  -  WAFERS 

TESTWAFER  ID 
NOMTHICKNESS 
GTM  ACTION 

COMMENT  :  MEASUREMENTS  SEE  LTHL  (ALTH). 


S3CM1 / 17-20 
200 

PAQT 


CANON  PR  1 

MVO'J 


6101  05/03/91 

CANON 


:  WAFERS 
=  TIMES 
DEHYD  TEMP 
SOFTBAK  TEMP 
PHOTORESIST 
MASK  ID 
EXPOSE  TIME 
SUBSTRATE 
P.U.V.  TIME 
POSTBAKETEMP 
P0ST_METH0D 
DEVELOPMENT 
RESIST_SPEED 
VISUAL  INSP 
OXYGEN  FLASH 


16 

1 

200 
1 10 

SI  713 
SOI  ACT 

35.00 

NITRIDE 

.00 

Q5 

HOTPLATE 

TRACK 

-  300 

PASS 

NO 


i  NSP  PH  1 

MVOU 


7311  06/03/01 

MICROSCOPE 


s  WAFERS 
PPI  EXAMINE 
PPI  PASS 
PPI  FAIL 
PPI  MARGINAL 


c, 


50 
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I MEC 


•m:  if.’ i- STREAM 


''  ’  ?  n  3  .ii.  1  3 


?(  : <01  t 


PAGE 


Lot  number  :  PLINELmO 
Product  :  SOI  3U!H  CMOS 
Route  :  GV  S3CM.OS1 


INST  PH  I  7-11  06/03  -Ql 

COMMENT  :  SI  for  LAYER  FULL  OF  SI  -DEFECTS  ( SIAPELF0U7EN) . 


NIT  D  ETCH 

HVOU 


4  3  o  1 


DUAL 


(.17/03/91 


=  WAFERS 
RECIPE  ID 
LOGBOOK  REF 
DRYNITRSTUFF 
ETCH_TIME 
VISUAL  IMSP 
MASK  COND. . 
ETCHSTOPLEFT 
ETCHSTOPLEFT 
ETCHSTOPLEFT 
ETCHSTOPLEFT 
ETCHSTOPLEFT 


16 

NI  ETCH 

Ql/58 

NITRIDE 

1105.00 

PASS 

GOOD 

30.4 

29.8 

29.0 

29.8 

31.3 


:  WAFERS 

6 

PEI  EXAMINE 

60 

PEI  PASS 

55 

PEI  FAIL 

PEI  MARGINAL 

55 

PEI  ACTION 

PASS 

DEC 


HC 


V  VOL! 


!  1 / 03/91 


PRS800 


*  WAFERS 
DRYSTRIPTIME 
kETSTRI PSTUF 
VETSTRI PTIMF 
ULTRASON_PVR 
VISUAL  INSP 


16 

30 . 00 
MICR02001 

30 

100.0 

PASS 


VETCH 


MX 


mvou 


7 1  ( '  3  I  1  '1)3  ■  01 

VET  BENCH 


“  w  A  F  E  R  S 

VETETCHSTUFF  THOX 


16 
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IMEC  v  .  "  .  v  .  t.V>KK  STKKA”  V5.2 

Lot  number  :  PLINE240 
Product  :  SOI  JUM  CMOS 
Route  :  GW  S3CM0S1 


VETCH  OX  7103  11  03/91 

TEMPERATURE  2 

TESTWAFEE  ID  F jCMl-  : 
TESWAFETCTIM 

PEVICEWAFER  S  3  CM  l.-Z-'.t 

dewafetctim 

COMMENT  :  RHF  ETCHTIME:  29"  *  6"  =  35". 


CANON  PR  2  0102  12/03/91 

MVOU  CANON 


=  WAFERS 
=  TIMEF 
DEHYD  TEMP 
SOFTBAK  TEMP 
PHOTORESIST 
MASK  ID 
EXPOSE  TIME 
SUBSTRATE 
D.U.V.  TIME 
POSTBAK.ETEMP 
POST  METHOD 
DEVELOPMENT 
RESIST  SPEED 
VISUAL”: MSP 
OXYGEN  FLASH 


5 

1 

200 

110 

S 1 7 1 3 

SOI  NCHAN  VT 
43.00 

SI/NITRIDE 

10.00 

150 

OVEN 

TRACK 

a  300 

PASS 

NO 


MV'.iU 


i  2  1 3  >  i  A  /  o  1 

M 1 CROSCOPE 


-  WAFERS 

PPI  EXAMINE 

PPI  PASS 

p?7  FAIL 

PPI  MARGINAL 

PPI  ACTION  PASS 


30 

30 


I.T-B  ’Ll 4 

MVOU 


32  50  H/03/01 

NV(3200 


=  WAFERS 

12 

;on  SPECIES 

E 

IMPLANT  DOSE 

ii'-nV  12 

IMP.  ENERGY 

50 

BEAM  CURRENT 

111 
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VORKSTREAM 


!  u  r  ( • 


Standard  Renew 


Lot  number  :  PLINE240 
Product  :  SOI  3UM  CMOS 
Route  :  GW  S3CM0S! 


t / 1  3  1 3/03/91 


FUN  NUMBER  '/l 
RESIST  ON  ?  YE 
POSTBAKE  '  No 
TOTAL  time 


DRY  US  STR  7422  13/03/91 

MVOU  PRS800 


s  WAFERS 
DRYSTRIPTIME 
E  STRIP  TEMP 
WETSTRI PSTUF 
WETSTRIPTIME 
ULTRASON_?WR 
VISUAL  INSP 


5 

60.00 

199.00 

MICR02001 

30 

100.0 

FAS? 


C 


>  70 


14/03/91 


MVOU 


S  WAFERS 

FUR  TYPE  ANN 

ANNEAL  TEMP 
ANNEAL  TIME 
STANDARDRAMP  YES 


950 

90 


21  'U3/Q1 


=  WAFERS 
RECIPE  ID 
LOGBOOK  REF 
DRYSIXTSTUFF 
ETCH_TIME 
VISUAL  INSP 
MASK  C0ND-. 


10 

SI  ETCH 
91/77 
SI  XTAL 

420.00 

PASS 

good 


•u ' 


MVOU 


/  n  3  /  0 1 


MICRi 'SCOPE 


2  wafers 

PEI  EXAMINE 
PEI  PASS 
PEI  FAIL 
PEI  MARGINAL 


60 

60 
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IMEC 


w'ORK  STREAM.  V 5.2 


Standard  Report 


: .  v . 


Lot  number  :  PLINE240 
Product  :  SOI  3UM  CMOS 
Route  :  GW  S3CM0S1 


POST  ETCH2  7332  25/03/91 

COMMENT  :  FOX  MEASURED  ON  WAFERS  9 


CUOX  1000  3140 

MVOU  1-2 


25/03/91 


C_V0X  1000  8141 

MVOU  1-1 


26/03/91 


PEI  ACTION 
il:  . _  ^OONM. 


6  WAFERS 
FUR  TYPE 
WET  OXIDTEMP 
WET  OXID  TIM 
STANDARDRAMP 
TESTVAFER  ID 
MEAN  THICK 
S.D.  THICK 


»  WAFERS 
FUR  TYPE 
WET  OXIDTEMP 
WET  OXID  TIM 
STANDARDRAMP 
TESTUAFER  ID 
MEAN  THICK 
S.D.  THICK 


10 

WET 

1000 

138 

YES 

SYSTEM 

592.4 

2.7 

11 

VET 

1000 

75 

YES 

SYSTEM 

393.1 

4.9 

a  WAFERS 

4 

DEVICEWAFER1 

S3CM1/1 

THICKNESS1 

584.Q 

THICKNESS1 

538.0 

THICKNESS1 

387.4 

THICKNESS1 

586.6 

THICKNESS1 

587.3 

DEVICEWAFER2 

S3CMI/4 

THICKNESS2 

588.7 

THICKNESS2 

591.8 

THICKNESS2 

590.  1 

THICKNESS2 

CO'’  ~ 

THICKNESS2 

£1  O  3. 

^oo  .  2 

NOMTHICKNESS 

600 

r.TM  ACTION 

PASS 

[’age  19  ,\1 


VORKSTREAM  V5.2 


Standa 


IMEC  v .  z .  ■«  . 

Lot  number  :  PLINE2A0 
Product  :  SOI  3UM  CMOS 
Route  :  GV  S3CM0S! 


THK  MPAS  b 


->  7  r  -  -5  q  i 


c  VOX 


1000 

CEDA 


COMMENT 


COMMEN! 


31a2  2-/03/91 

LEITZ  =  WAFERS 

DEVICEVAFER1  S 

THICKNESS1 

THICKNESS1 

THICKNESS1 

THICKNESS1 

THICKNESS1 

DEVICEVAFER2  S 

thickness: 

thickness: 

THICKNESS2 
THICKNESS2 
THICKNESS2 
NOMTHICKNESS 
CTM  ACTION  I 
ON  SOI-VAFERS:  - HICKNESS=THOX  SI-FILM- 

1-1  s  WAFERS 

VET  OX ID  TIM 

ADDITIONAL  rIELD  OXIDATION  IS  NEEDED. 


'ERMEDIATE  OX 


VETCH  NITR 

MV  nil 


:i  27/03/91 

VET  BENCH 


COMMENT  : 


t  WAFERS 

VETETCHSTUFF 

VET  ETCHANT 

DEVVAFETCTIM 

VETCHSTUFE_1 

VET  ETCHANT 1 

DEVUAFETTIM1 


NITRIDE 

TRANSETCH 


13 P I  IT  LnT  0900  27/03/91 

SPLT 

MVOtj 


Page  1 9  N 


co 


IMEC  v  . 


!!\K.>  ;  r.r. .-.y  .o  .  . 


Lot  number  :  PLINE240 
Product  :  SOI  3UM  CMOS 
Route  :  GV  S3CM0S1 


SPLIT  LOT 
I/I -P  1 E 1 1 

MV  OU 


0900  27/03/91 

3120  28"  *. /  9 1 

NV6200 


ION  SPECIES 
IMPLANT  DOSE 
IMF.  ENERGY 
BEAM  CURRENT 
TILT  ANGLE 
RUN  NUMBER 
RESIST  ON  ? 
POSTBAKE  ? 
CHAMBER  VAC 
H2  COOL  PRES 
TOTAL  TIME 


?Hi',S?Hr'RUS 

100E  oo 


910328/4 

NO 

NO 

586E-09 


1.5 

17 


G_DOX  975  8435 

MV0U  I -A 


29/03/91 


A  WAFERS 

FUR  TYPE  DRY 

DRY  OXIDTEMP 
DRY  OX ID  TIM 
STANDARDRAMP  YES 

TESTVAFER  ID  SYSTEM 

MEAN  THICK 
S.D.  THICK 
TESTVAF  ID  2  T17 

MEAN  THICK  2 
S.D.  THICK  2 


12 

07; 

90 


I/I-B  MU  L 

M70U 


3290  29/03/91 

NV6200 


S  WAFERS 
ION  SPECIES 
IMPLANT  DOSE 
IMP.  ENERGY 
BEAM  CURRENT 
TILT  ANGLE 
RUN  NUMBER 
RESIST  ON  ? 
POSTBAKE  7 
CHAMBER  VAC 
H2  COOL  PRES 
TOTAL  TIME 


s 

BORON 
100E  09 

25 


9 1 0  3  2  0  /  4 

NO 

NO 

226E-'>3 

1 3 
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NO  CO 


IMEC  v .  z  . 


WORK  STREAM  V5  .  2  S'andard  Rcpr.r* 

Lot  number  :  PLINE24Q 
Product  :  SOI  3UM  CMOS 
Route  :  GU  S3CM0S1 


THK  MEAS_7 

MVOU 


735'  03/04/91 

Lcitz 


NO.MTHICKNESS 
GTM  ACTION 


COMMENT  ANNOTATION  : 


S3CM1/17:  C-49.9  N=48.3  Z=49.7  0=49.4  U=48.7 
S3CM1/19:  C=48 . 9  N=49.9  2=49.5  0=49.1  V=49.0 


CANON  PR  3  6103  03/04/01 


=  WAFERS 

4 

“  TIMES 

1 

dehyd  temp 

200 

SOFTBAK  TEMP 

110 

PHOTORESIST 

SI  71 3 

MASK  ID 

SOI  N 

CH  VI 

EXPOSE  TIME 

40.00 

SUBSTRATE 

THOX 

D.U.V.  TIME 

10.00 

POSTBAKETEMP 

150 

POST  METHOD 

OVEN 

DEVELOPMENT 

TRACK 

RESIST  SPEED 

a  3'.<0 

VISUAL- INSP 

PASS 

OXYGEN  FLASH 

NO 

INSP  PH  3  7313  04/04/91 

MVOU  MICROSCOPE 


i  ’JAFERS  4 

PPI  EXAMINE  20 

PPI  PASS  20 

FP1  FAIL 
PPI  marginal 

PPI  ACTION  PASS 


Page  ! 9  P 


I  MFC  v.:'.v.  VoF.K  STREAM  Vo. 3 

5  r  ,  n  c  3  1  -i  p  D  0 

Lot  number  :  PLINE240 

Product  :  SOI  3UM  CMOS 

Route  :  GW  S3CM0S1 

INSP  PH  3 

7313  0a/ 04/ 91 

I  '  I  - B  MU  1. 

3291  04,04  91 

M  V  i  ^  l  J 

NV6200 

s  ;;aFEP$ 

j 

ION*  SPECIES 

E' ip-  N 

IMPLANT  DOSE 

Vi.iT  ’<1 

IMF.  ENERGY 

;  70 

BEAM  CURRENT 

z 

TILT  ANGLE 

7 .0 

RUN  NUMBER 

910404/3 

RESIST  ON  ? 

NO 

POSTBAKE  ? 

NO 

CHAMBER  VAC 

419E-C8 

h:  cool  pres 

3.0 

total  time 

16 

DRV  US  SIR  7423  04 -04/ PI 

CEDA  NV62O0 


i  'EDA  NV6200 


f'EDA  NV620O 


fc  WAFERS 
ION  SPECIES 
IMPLANT  DOSE 
IMP.  ENERGY 
BEAM  CURRENT 
TILT  ANGLE 
RUN  NUMBER 
RESIST  ON  ? 
POSTBAKE  ? 
CHAMBER  VAC 
H2  COOL  PRES 
TOTAL  TIME 
=  WAFERS 
ION  SPECIES 
IMPLANT  DOSE 
IMP.  ENERGY 
BEAM  CURRENT 
TILT  ANGLE 
RUN  NUMBER 
RESIST  ON  ? 
POSTBAKE  ? 
CHAMBER  VAC 
H2  COOL  PRES 
TOTAL  TIME 
=  WAFERS 
ION  SPECIES 
IMPLANT  DOSE 
TWF.  ENERGY 


BORON 
600E  09 

30 

1 

7.0 

9 1040 4 / 4 

YES 

NO 

46  AE-09 

3.0 

19 

3 

boron 

SOOE  OP 

30 

1 

7.0 

010404/5 

YES 

NO 

503E-OP 


boron 
1C°E  10 

30 
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IMF !(' 


Lot  number  :  PLINE2*0 
Product  :  SOI  3UM  CMOS 
Route  :  GW  S3CMOS1 


DRY  US  STR 


7 .  n 


MVOU  PRS300 


COMMENT  :  WAFER  SiCMl  •’  16:  LITTLE 


SFOTo 


RESIST  ON  ? 
F''$T5AKE  7 

i i  Mg  rr?  y  ip 

H2  COOL  PRES 
TOTAL  TIMS 
=  WAFERS 
DRY STR IPTIME 
E  STRIP  TEMF 
VETSTRIPST'.'F 
WETSTRIPTIME 
ULTRASON_?WR 
VISUAL  INSP 


* ;  n 

5  :  7  r  _  r'  o 

3.0 

14 

4 

30.00 
166.00 
MICRO 2 000 


30 

100.0 

PASS 

IN  FIELD  REGIONS:  NOT  RESIST- 


’  ’  !  M  p 


4,00 


("(C.  ;"l 


'  S  '  i4  'V. 


1  iOl  DO-  >’>4/91 

POLY 


s  WAFERS 
CLEAMJwIP 
rILM  TYPE 
STANDARD . ? 
DEPOSIT  TIME 
MEAN  THICK  S 
S . D .  THICK  S 
TEST WAFER  ID 


20 

C;c;:r 

POLY 

YES 

3P .  1 

U  U  t  .  ill 

1.6 

$ YS7ZEM 


* HK  MEAS  1 

MVOU 


339 

lf.it:: 


-  wafers 
testwaff.r  id 


20 
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IMEC  v.z.v 

Lot  number 
Product  : 
Route  :  G'< 


THK  ME AS 


COMMENT  AI 


COAT  FRONT 


••  VORRSTEEAM  V5.2  Standard  Repor 

‘  :  PLINE240 
SOI  3’>M  CMOS 
!  S3CMOS1 


DFVICE’/r.FEK! 

THICKNESS! 

-47.  ? 

THICKNESS! 

447.9 

THICKNESS1 

44<3  9 

7HICKNESS1 

448.0 

THICKNESS1 

4  50.3 

DEVICE* AFER2 

S3CM.1/18 

THICKNESS! 

446 . 4 

TKICKNESS2 

445.4 

THICKNESS2 

447.9 

THICKNESS! 

4  46.4 

THICKNESS2 

443 . 6 

N'OMTHICKNESS 

450 

GTM  ACTION 

PASS 

NOTATION  :  VALUE  CHANGED 
UNIT  Centre 
FROM  444.9 
VALUE  CHANGED 
UNIT  East 
FROM  444.6 
VALUE  CHANGED 
UNIT  North 
FROM  448.9 
VALUE  CHANGED 
UNIT  South 
FROM  445.7 
VALuE  CHANGED 
UNIT  Vest 
FROM  448.9 
VALUE  CHANGED 
UNIT 
FROM  15 


FOR  PARAMETER  THICKNESS: 
TO  446.4 

FOR  PARAMETER  THICKNESS! 
TO  446.4 

FOR  PARAMETER  THICKNESS! 
TO  447.9 

FOR  PARAMETER  THICKNESS! 


TO  446.4 

FOR  PARAMETER  THICKNESS! 
TO  448.6 

FOR  PARAMETER  *  WAFERS 


TO  19 


6901  09/04/91 

EDA  LEITZ 


s  WAFERS  4 

TESTWAFER  ID  S3CM1/ 17-20 

DEVICEVAFER1  S3CM1  19 
THICKNESS1  444.9 

THICKNESS1  444.6 

THICKNESS1  -48.9 

THICKNESS1  4^5.7 
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IMEC  v.z. 


W0RK5TREAM  V5 . 2 


Standard  Repor 


PAGE  15 


Lot  number  :  PLINE240 
Product  :  SOI  3UM  CMOS 
Route  :  GV  S3CM0S1 


COAT  FRONT  6901  09/04/91 


MVOU  MTI 


THICKNESS1 

DEVICEVA.FER2 

TKICKNESS2 

THICKNESS2 

THTCKNESS2 

THICKNESS2 

THICKNESS2 

NOMTHICKNESS 

GTM  ACTION 

*  WAFERS 

«  TIMES 

DEHYD  TEMP 

MISCSPINSTUF 

RESIST_SPEED 

D.U.V.  TIME 

POSTBAKETEMP 

P0ST_METH0D 

POSTBAKETIME 


S3 CM 1/20 

445.3 

444.9 

449 . 9 
447.0 

449.9 

450 

PASS 

19 

1 

200 

S3413 

4600 

.00 

150 

OVEN 

150E-01 


VETCH  POLY 

7111 

09/04/91 

MVOU 

WET 

BENCH 

4  WAFERS 
WETETCHSTUFF 

POLY 

19 

WET  ETCHANT 

POLYETCHSTUF 

TEMPERATURE 

22.i 

TESTVAFER  ID 
TESWAFETCTIM 

S3CM1/20 

120 

DEVICEWAFER 

DEVVAFETCTIM 

ALL 

190 

COMMENT  :  BEFORE 

POLY 

VET  ETCH,  A 

BHF  DIP  OF  10"  IS 

DOME. 

VETCH  OX 

MVOU 


7105  09/04/91 

WET  BENCH 


£  WAFERS 

19 

WETETCHSTUFF 

THOX 

WET  ETCHANT 

BHF 

TEMPERATURE 

22.0 

TESTVAFER  ID 

S3CM1/20 

TESWAFETCTIM 

58 

DEVICEWAFER 

ALL 

DEVVAFETCTIM 

56 

t 
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IMEC  v .  2 .  v .  Wi.tRK  SiREAM  V3.2  Standard  Resort 

Lot  number  :  PLINE240 
Product  :  SOI  3UM  CMOS 
Route  :  GU  S3CM0S1 


DRY  US  SIR 

MVOU 


5  i0'04/n 

PRSSOn 


DRYSTRI FTIME 
E  STRIP  TEM1’ 
wETSTRIPSTUF 
UETSTRIPTIME 
ULTRASON_PUR 
VISUAL  INSP 


10 

30.  OU 
155.00 
MICRO 2 000 

30 

.0 

PAS? 


I/I-P  1 E 1 6 

MVOU 


3170  12/04/91 

NV6200 


s  WAFERS 
ION  SPECIES 
IMPLANT  DOSE 
IMP.  ENERGY 
BEAM  CURRENT 
TILT  ANGLE 
RUN  NUMBER 
RESIST  ON  ? 
POSTBAKE  7 
CHAMBER  VAC 
H2  COOL  PRES 
TOTAL  TIME 


1? 

PHOSPHORUS 
100E  14 

50 

700 

7.0 

910411/1 

NO 

NO 

AQOE-Oo 

2.0 

334 


f.  ...V 


8300 

1-2 


1 2 / 04 / 9  1 


COMMENT  :  SRCM1/5  GEBROKEN  IN  OVEN 


ti  WAFERS 
FUR  TYPE 
ANNEAL  TEMP 
ANNEAL  TIME 
STANDARDRAMP 


1 2 

ANN 

800 

45 

YES 

>00 

MVOU 


8  301 
I 


12/04/91 


=  WAFERS 

FUR  TYPE  ANN 

ANNEAL  TEMP 
ANNEAL  TIME 
STANDARDRAMP  YES 


SOU 

240 
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FACE  17 


VETCH  OX  7 106  15/04/01 

MVQU  VET  BENCH  =  WAFERS  13 

VETETCHST'JFF  THOX 
WET  ETCHANT  SHF 

TEMPERATURE  22.0 

TESTVAFER  ID  S3CM1/ 17-20 

TESVAFETCTIM  14 

DEVICEVAFER  ALL  -(5.12) 

DEVVAFETCTIM  14 


RES_MEAS_1  7371  15/04/01 

~CEDA  FOURDIM  t  WAFERS  1 

TESTVAFER  ID  S3CM1 / 19 

MEAN  RESISVY  190E  00 

S.D.  RESISVY  224E-02 

GRM  ACTION  PASS 

i  MVO-J  FOURDIM  *  WAFERS  1 

i  TESTVAFER  ID  S3CM1/20 

1  MEAN  RESISVY  140E  00 

!  S.D.  RESISVY  314E-02 

CRM  ACTION  PASS 


=  WAFERS 

14 

=  TIMES 

1 

DEHYD  TEMP 

200 

SOFTBAK  TEMP 

no 

PHOTORESIST 

SI  71  3 

MASK  ID 

SOI  POLY 

EXPOSE  TIME 

4.00 

SUBSTRATE 

POLY 

D.U.V.  TIME 

.  00 

POSTBAKETEMP 

95 

POST  METHOD 

HOTPLATE 

DEVELOPMENT 

TRACK 

RESIST  SPEED 

-a 

300 

VISUAL  IMS? 

p  •  ~  " 

OXYGEN  FLASH 

NO 
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IMF.C  v.z.v.  WoKK STREAM  '.'i .  2  Standard  Report 

Lot  number  :  PLINE240 
Product  :  SOI  3UM  CMOS 
Route  :  GU  S3CM0S1 


Page  19  W 


IMEC  v 


.  r. .  y .  VuKK STREAM  Vi- .  J  \ •• ; .  i :  <\  ?. ; --  ;■  *■ 

Lot  number  :  PLINE240 
Product  :  SOI  3UM  CMOS 
Route  :  Gw  S3CM0S1 


DRY  US  SIR  742o 


COMMENT  ANNOTATION  :  WAFERS? - i I :  AFTER  SUPPLEMENTARY  TRY  -  WET 

STRIP:  STILL  VERY  FEW  PIECES  OF  THIN  BLACK 
"WIRES"  AT  THE  ED'WE  OF  SOME  POLY  STRUCTURES 
OF  THE  AAG-VAFERS. 

1:  C=37.o  n=39.1  Z=38.9  0=38.3  W=39.2 
2:  C=39 . 8  N=40.3  Z=39.5  0=39.4  W=39.6 
3:  C=38.0  N=39 . 1  Z=38.9  0=36-7  W=38.4 
4:  C=  37 . 7  N=  38 . 8  Z=33.A  0  =  37.7  V=38.c 
6:  C=40. 6  N  =  4 1 . 4  Z=42.C  0=40.2  W=41.0 
1 7 ; c  =  4  0 . 2  N = 4  2 . 0  Z  =  41.2  0=42.0  y.il.P 
18:0  =  20.6  N  =  2 2 . 1  2  =  23.1  0  =  23.0  W=22.3 

COMMENT  :  ALL  WAFERS :  2  X  (DRY: 30' -WET: 30'  STRIP).  7-11:  -  DRY:  30'. 


THE  ME AS 10 

MVOij 


7360  03/05/91 

LEIT2 


-  yirrgg 

TESTWAFER  id 
MEAN  THICK 
S.D.  THICK 
DEVICEWAFER1 
NOMTHICKNESS 
GTM  ACTION 


7 


40 


VETCH  OX 

MVOIJ 


7107  06/05/91 

!  EITZ 


B  WAFERS 

wETETCHSTUFF  THOX 
wtr  ETCHANT  2WKI 

TEMPERATURE 
TESTWAFER  ID 
TESWAFETCTIM 
DF7ICEWAFEK  ALL 

DEVWAFETCTIM 


6 


.  0 


COMMENT  ANNOTATION 


S3CM1/1 : 
S3CM1/2: 
S3CM1/3: 
S3CM1/4: 


0,17.2  N  = 1 8 . 4  2=18.6 
C= 18 . 8  N  =  20. 1  2  =  1?.  5 
C=1S.2  N  =  2 0 . 0  2=18.7 
C= 18 . 4  N  =17. 3  2  =  20. ? 


C  =  20.’ 
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Lot  number  :  PLINEIuO 
Product  :  SOI  3UM  OOS 
Route  :  r,V  S3CM0S1 


VETCH  ct>;  71'^  n<  o- 

S  '.CM  I  :  C-20  .  •< 


CANON  PR  t)  61  Oh  fh  Or-  9! 

MVOU  CANON  s  CAPERS 

i  T  :  mjtc;  i 

DEHYD  TEMP  20Q 


SO  FT  EAR.  TEMP 

110 

PHOTORESIST 

S 1 7 1 3 

mask  id 

SOI  MPLUS 

EXPOSE  TIME 

3 1 . 00 

SUBSTRATE 

THOX 

D .  U  .  V .  T ™E 

1  <3 . 00 

PQSTBAKETEMP 

150 

POST  METHOD 

OVEN 

DEVELOPMENT 

TRACK 

RESIST  SPEED 

4  300 

VISUAL  INSP 

PASS 

OXYGEN  FLASH 

NO 

7 -lb  *•  •‘b/91 

MICROSCOPE 


=  WAFERS 

ppr  EXAM TNE 

??I  PASS 

FPI  FAIL 

PFI  MARGINAL 

ppi  ACTION  PASS 


ML'  H  3 IQS  07  •■05/91 

MVOIJ  NV6200 


=  WAFERS 
ION  SFECIES 
IMPLANT  DOSE 
IMP.  ENERGY 
BEAM  CURRENT 
TILT  ANGLE 
RUN  NUMBER 
RESIST  om  " 

CHAMBER  VAC 
HE  Coop  PRES 


PHOSPHORUS 

-00E  13 


Page  19  Y 


I  MFC  v 


VGRK.STREAM 


rj 


Lot  nu.Tibet  :  PLINE240 
Product  :  SOI  BUM  CMOS 
Route  :  GW  S3CM0S1 


DRY  US  SIR  ’-27 

MVOU  PRS8O0 


COMMENT  :  ON  WAFER  S3CM1/13:  ON  A  FEU 


=  WAFERS 

DRYSTRIPTIME 

E_STRIP_TEHP 

UETSTRIPST'JF 

UETSTR IPTIME 

ULTRASON_PWR 

VISUAL  INSP 


60.00 
139.00 
MICRO 2 000 

30 


.0 

PASS 

PLACES:  (POLY  PRINT  OF)  RUBBISH. 


CANON  PR  " 

6107 

08 / 0 5/91 

MVOU 

CANON 

A  'WAFERS 

4 

#  TIMES 

1 

DEHYD  TEMP 

200 

SOFTBAK  TEMP 

110 

PHOTORESIST 

51713 

MASK  ID 

Sol  P 

PLUS 

EXPOSE  TIME 

32.00 

SUBSTRATE 

THOX 

D.U.V.  TIME 

10.00 

POSTBAKETEMP 

150 

POST  METHOD 

OVEN 

DEVELOPMENT 

TRACK 

RESIST  SPEED 

4  300 

VISUAL  INSP 

PASS 

OXYGEN  FLASH 

NO 

INSP  PH  7 

MVOU 


7317  08/05/91 

MICROSCOPE 


=  WAFERS 
PPI  EXAMINE 
PPI  PASS 
"PI  FAIL 
FPI  MARGINAL 
PPI  ACTION 


20 

20 
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Lot  number  :  PLINE240 
Product  :  SOI  3UM  CMOS 
Route  :  GU  S3CM0S1 


I  ■  T  .U  MM  iJ 


MVO'J 


3295  13, 

NV620O 


IMPLANT  DOSE 
IMP.  ENERGY 
BEAM  CURRENT 
TILT  ANGLE 
RUN  NUMBER 
RESIST  ON  ? 
P0ST3AKE  ? 
CHAMBER  VAC 
H2  COOL  PRES 
TOTAL  TIME 


7.m 


910513/2 

YES 

YES 

500E-03 

3.0 

552 


DRY  US  STR 

MVOU 


7428  14/05/91 

PRS800 


i 


5  ‘WAFERS 
DRYSTRIPTIME 
N'ETSTRIPSTUF 
UETSTR IPTIME 
ULTRASON_PVR 
VISUAL  INSF 


4 

60.00 

MICR02001 

30 

.  o 

PASS 


=  WAFERS 

14 

FUR  TYPE 

ANN 

ANNEAL  TEMP 

800 

ANNEAL  time 

180 

STANDARDRAMP 

YES 

TECS  UNSG 


MVuU 


iooi 

TEOS 


15/05/91 


*  WAFERS 

FILM  TYPE  USO 

STANDARD.?  YES 

DEPOSIT  TIME 
MEAN  THICK  S 
S.D.  THICK  S 
PARTICLE  TOT 
PARTICLE~CM2 
AREA 


16 


56.6 
!■>'  -3 .  l 
5 . 6 


.  74 

.00 
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WORK SIRE AM 


''ar.darc  ?;eoor 


Lot  number  :  PLINE24Q 
Product  :  SOI  3UM  CMOS 
Route  :  GV  S3CM0S1 


TF,OS  UNSG 


’  00 i 


1S;iS  ,  t : 


800 

MVOU 


CAL' ON  p 


K  o 
MVOU 


3303 


15/05/91 


6108  15/0: 

CANON 


part  range  3 
PART  ~KANr-E_ ' 
?ART”P.ANGE“i 
PART_RANGE~5 
PART  RANGE  6 
?ART~R.ANGE_7 
PART'P.ANGE^S 
PART  RANGE  9 
PART_RANGE"0 


S  D  PARTIC. 

62.60 

EXCLUSION 

10 

t  WAFERS 

1  6 

FUR  TYPE 

ANN 

ANNEAL  TEMP 

800 

ANNEAL  TIME 

30 

STANDAP.DRAMP 

YES 

S  WAFERS 

16 

=  TIMES 

1 

DEHYD  TEMP 

200 

SOFTBAK  TEMP 

110 

PHOTORESIST 

SI  7 1 3 

MASK  ID 

SOI  CONT 

ACT 

EXPOSE  TIME 

35.80 

SUBSTRATE 

UTEOS 

D.U.V.  TIME 

5 . 00 

POSTBAKETEMP 

150 

POST  METHOD 

OVEN 

DEVELOPMENT 

TRACK 

RESIST  SPEED 

4  300 

VISUAL  INSP 

PASS 

OXYGEN  FLASH 

NO 

INSP  PH  8 


7  318 


16/05/91 
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! 

IMEC 


VORKSTREAM  7b .  2 


Lot  number  :  PLINE240 
Product  :  SOI  3UM  CMOS 
Route  :  CU  S3CM0S1 


lN'SP  PH  8 


i.iij 


118  16/05/91 

MICROSCOPE 


COMMENT 


eoNTROLE  0P:1,3.9.16.  OP 


pr:  - -  0 1 N  A L 

?pi  action  pa 
1.3:  SPOFADI SCH  KLEIN'E 


:  c;  /  ? 


7108  16/03/91 

MV'OU  WET  BENCH 


COMMENT  :  TEST:  17:  2' 45" . 


a  WAFERS 
VETETCHSTUFF 
WET  ETCHANT 
TEMFERATURE 
TESTWAFES  ID 
TESWAFETCTIM 
DEVICEVAFER 
DEVWAFETCTIM 


16 

UTEOS 

BHF 

22.0 

i  :  ip 

180 

ALL 

200 


L’S  SIR 

MVu'J 


7429  17/05/91 

PRS800 


a  WAFERS 
DRYSTRIPTIME 
WETSTRI PSTUF 
WETSTRIPTIME 
ULTRASON  PUR 
VISUAL  INSP 


30 . 00 
M ICR 02 001 

30 

.0 

PASS 


FRN'T  AT 


MVOU 


5201  21/05/91 

LLS801 


A  WAFERS 
SPUTTA.LSTUFF 
SPUTTER  TEMP 
PROCESS  NAME 
TARGET  LIFE 
SPUTTER  TIME 
TESTWAFER  ID 
MEAN  SHEET  R 
S.D.  SHEET^R 
REFLECTIVITY 
LAYER  WEIGHT 


1 4 

A  LSI 
WARM 

32036 
]  3  0O 

31 ’ E-04 

A 
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Lot  number  :  FLINETaO 

Product  :  SOI  jl'M  CMOS 

Routt-  :  Gw’  S3CM0S1 

FRNT  A  LSI  '20! 

CANON  PR  9  <>  I  no  22  / f  * D /  - 1 

M70U  CANON 

=  TIMES 

DEHYD  TEMP 
SOFTBAK  TEMP 
PHOTORESIST 

S’ 715 

MASK  ID 

SOI  3UM  Ml 

EXPOSE  TIME 

'0 

SUBSTRATE 

zr 

D.U.V.  TIME 

10 

EOSTBAKETEMP 

POST  METHOD 

HOTPLATE 

DEVELOPMENT 

TRAC" 

RESIST  SPEED 

4  \\ 

VISUAL  INSP 

PASS 

OXYGEN  FLASH 

NO 

■  S  F  F  H  ~  2 1  o  2  3  /  n  5. ,  o  \ 

MVOl!  MICROSCOPE 

-  WAFERS 

PPI  EXAMINE 

PPI  PASS 

PPI  FAIL 

PPI  MARGINAL 

: P I  ACTION 

PASS 

NL  D  ETCH  4401  28/05/91* 

MVOU  INLINE 

-  WAFERS 

RECIPE  ID 

C001 

LOGBOOK  REF 

O’, 10g 

DRY  AL  STUFF 

Z/  C,T 

TOFTIWETCTIM 

ETCH  TIM  BEK 

- 

ETCH  TIM  END 

1  l? 

ETCH  TIM  OVN 

2 

B'lTTIVETCTIM 

passiv 

VISUAL  INSP 

-  Z  ^  x 

MASK  CONE . . 

Page 

19  ZE 

r 


Lot  number  :  PLINE240 
Product  :  SOI  3UM  CMOs 
Route  :  G'J  S3CMOS! 


IfiL  D  F'TH 


POST  ETCH 4 

mvoj 


ST? 


M  VOU 


OMMS  ','1 


MYo; 


PEI  EXAMINE 

PEI  PASS 

PEI  FA  1 u 

PEI  MARGINAL 
PEI  ACTION 

PASS 

10  29 -05/91 

FRS809  s  WAFERS 

*  ^ 

DRYSTRIPTIME 

A'"' .  ('If") 

E  STRIP  TEMP 

740.  r<n 

VETSTRIPSTUF 

w [I  PR  02  000 

WETSTRIPTIME 

"LTRA50N  PVR 

.  0 

VISUAL  INS? 

PASS 

•  i ARY  DRY  STRIP  IN  FRSSOO:  20'. 

’0  2  0  /  0  :  /  "f  I 

II  -  =  WAFERS 

V 

FUR  TYPE 

SIN 

SINT  AMBIENT 

PORV I  Wtf;~  P 

?EMPERATURr 

-  2  0 . 0 

SINTER  TIME 

20 

SI  NT??. 


07  n  l 


y.vou 


2°. 'O5/91 


“  wafers 

f ’JR  TYPE  SIN 

SINT  AMBIENT  pop.1-* 
TEN  PEP  ATURF 
SINTER  TIME 


0 .  0 
'’O 


END  PROOFS  9900 


01 


i 


1 
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Lot  runber  :  PLINEEeO 
Product  :  SOI  3UM  ('Ho? 
L.i'j'o  :  CV  S 3 C M 1 1 S 1 


0 o  n  t  : ~  e  s  a  l  e  i  n  ~  i  r.  : : 1  e  5 

Sptit  tc-t  t  ines  are  in  seconds 

Etch  tines  per  wafer  are  in  seconds 

5  t  r  ip  •  : n e s  a r e  i n  r.i mites 

Ic-nnei atures  are  in  degrees  Celsius 

Pi-0 r. ‘ ; : o n «?. i ^  in  r. 

In-plant  dose  ( ion?  •  •: m2  ) :  Inplant  Energy  ( KeV } :  Bea 
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ANNEX  II 


ELECTRICAL  CHARACTERISTICS 


This  Annex  repons  the  electrical  charaeteri sties  of  the  GAA  devices  from  the  second 
run  tone  set  of  curves  for  each  split) . 

These  characteristics  are: 

Id(Ng)  for  Vp>s  =  100  mV,  with  both  linear  and  logarithmic  vertical  scales 
(top  left  Figure) 

Id(Vds)  for  VG  =  0  to  5  volts,  (bottom  left  Figure) 

Transconductance  (gm)  tit  Vp>s  =  100  mV,  as  a  function  of  gate  voltage 
(bottom  right  Figure) 
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K##**#  GRAPHICS  PLOT  HKKHK* 


******  GRAPHICS  PLOT  ***** 


a  i 

Or 

3? 


0  £7 

O 

O 

i\ 

s< 

o 

~U 


lit  ill 


5?^  s?  «5?f? 

Mill  ffill  Inn 


OOOOlr —  I  i  ■  -  ■  — -I  .  iOiOU- - 1 

.0000 3.000  .0000  3.000 

VDO  .BOOO/dlv  <  V)  VO  .3000/dlv  (  V) 


####**  GRAPHICS  PLOT  khm#h 
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ANNEX  III 


The  followin 


I 


CHIP  LAYOUT 


pages  describe  the  layout  of  the  GAA  chip 
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<9  / 


c)  Etch  1=3.0  UM 


W  (  U  M  )  :l(UK)  |  NAME  i source | gate  i  drain; 

*1******************  ****************** 


3  .  0 

3 . 0 

E29-  I 
> 

603  | 

602 

541  ! 

3  .  0 

5  .  0 

[,'  IE  3  0  | 

54  3  | 

604 

542  ! 

3.0  ; 

10 

E31  | 

606  | 

605 

544  | 

<T». 

■ 

o 

k- 

\ 

1  3 . 0 

E32  | 

546  1 

607 

545  | 

,  K! 

5.0 

E33  | 

609  | 

608 

547  | 

i:  4.o 

10.0 

E  3  4  | 

549  | 

610 

548  1 

Cftfl 


*#***r*w«**i 


r************************* 


V 


I  *  - ' 


SOI  3UH  tlFDil 
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